The World Health Organization (WHO) recommends exclusive breast-feeding (EBF) for HIV exposed infants for six months; this is considered best practice for reducing mother-to-child transmission of HIV in the postpartum period. This is a scoping review of the barriers affecting women's decision-making and choice to sustain the practice of EBF in sub-Saharan Africa (SSA). An online literature search via PubMed, Science Direct, Google Scholar, WHO and Joint United Nations Programme on HIV and AIDS (UNAIDS) websites identified research studies and reports that explored socio-economic, cultural and infant feeding counselling-related barriers to EBF among HIV-positive mothers in SSA. A total of 341 relevant articles were identified only 35 (23 qualitative, 3 quantitative and 9 mixed methods) met the inclusion criteria. Findings reveal that key barriers to choice and sustained practice of EBF are healthcare workers' personal biases, inadequate counselling skills and guideline knowledge, a culture of mixed feeding norms, and maternal lack of decision-making power and fear of vertical transmission. Transmission of HIV programs in countries where major challenges persist should evaluate and address the identified healthcare worker and community-level factors impeding EBF.
INTRODUCTION
In 2014, an estimated 190,000 children were newlyinfected with HIV in sub-Saharan Africa (SSA) (USAID, 2015) . Mother-to-Child Transmission of HIV (MTCT) occurs during pregnancy, delivery, or post-delivery via breastfeeding. In the absence of anti-retroviral therapy (ART), prolonged breast-feeding up to 24 months has an estimated 10-16% risk of postnatal transmission (Miotti et al., 1999; Nduati et al., 2000; Berhan et al., 2014) . The World Health Organization (WHO) defines mixed feeding as "breastfeeding with the addition of fluids, solid foods and/or non-human milks such as formula" (WHO, 2008) (Table 1) . Mixed feeding is considered responsible for 28 to 50% of HIV infections in children (WHO, 2008; Rollins et al., 2012; USAID, 2013) , and is the most common mode of MTCT of HIV in breastfeeding populations (Coutsoudis et al., 2004) . Whilst mixed feeding is associated with the highest risk of MTCT (Coovadia et al., 2007; Kuhn et al., 2007) , Exclusive Formula Feeding (EFF) still carries the highest risk of infant mortality in low-resource settings (Coovadia et al., 2007; Kagaayi et al., 2008) .
Exclusive Breast Feeding (EBF) has the lowest risk of MTCT (Coovadia et al., 2007; Natchu et al., 2012) , and is important for the survival of both HIV-exposed and HIVunexposed infants (Kagaayi et al., 2008; Mwiru et al., 2011; Natchu et al., 2012) . The WHO recommend EBF for HIV-exposed infants in low-resource settings for 6 months; and that EBF be combined with complementary feeding from age 6 to 12 months (WHO, 2006; . These infant feeding recommendations should be practiced in conjunction with maternal ART, whether for infant prophylaxis only or for lifelong maternal treatment.
Although breastfeeding is the usual infant feeding practice across SSA, EBF however is not necessarily the norm and makes adherence to the practice difficult for HIV-positive mothers (Musa, 2011; Chinkonde et al., 2012) . Women in SSA breastfeed their infants for an average of 14 to 19 months, but only 30% to 46% of them practice EBF for the first 6 months postpartum (Bbaale, 2014; Traore et al., 2014; Kimani-Murage et al., 2015) . In order to promote infant feeding practices that will significantly reduce MTCT, Prevention of Mother-to-Child Transmission of HIV (PMTCT) programs have to transcend simply informing mothers about feeding practices and documenting their choices. These programs will need to accommodate the socio-economic and cultural contexts within which infant feeding decisions are made and practiced. Previous reviews on HIV and infant feeding in SSA have explored associations between breastfeeding and postnatal transmission, and the benefits of EBF versus the health hazards of EFF in low-resource settings (Musa, 2011; Seth, 2012) . However only 3 reviews expanded their scope to include social determinants affecting infant feeding practices (Laar et al.,2013; Lazarus et al., 2013; Tuthill et al., 2014) . The first review was limited only to South Africa (Lazarus et al., 2013) , while the other 2 were systematic reviews conducted with respect to SSA (Laar et al.,2013; Tuthill et al., 2014) . In this scoping review, an expanded examination of socioeconomic, cultural and infant feeding counselling-related barriers to the WHOAl-Mujtaba et al. 71
recommended EBF was performed. This includes data from the period between the release of the first WHO guidelines on infant feeding (WHO, 2000) and after the consolidated WHO guidelines (WHO, 2015) . Figure 1 ).
METHODOLOGY

Inclusion criteria
Titles of articles were included if the study was conducted in SSA, published between October 1, 2000 and July 31, 2015, and had clearly stated objectives and research methodology. Studies included had at least one, or a combination of the following study participants: Healthcare Workers (HCWs) providing infant feeding counselling in PMTCT programs, HIV-positive mothers, HIV-positive pregnant women, mothers of unknown HIV status, HIV-positive men, men of unknown HIV status, male partners of HIV-positive women or women of unknown HIV status, and family members of unknown HIV status. Retrieved references were imported into a reference manager, and duplicates were excluded. Only literature published in English were included.
Exclusion criteria
Articles were excluded from the selection if they were duplicates, review papers, irrelevant to the study topic or objectives, conducted outside SSA, or published outside the study period. No studies were excluded based on quality; however, limitations of the included studies and of the review findings are highlighted in the discussion section. This paper reviewed existing literature and did not require ethical approval. 
RESULTS
Thirty
Theme 1: Infant feeding guidelines and counselling content
The first WHO guidelines on the use of ARVs in pregnancy and on infant feeding were released in 2000 (WHO, 2000) . Major changes with respect to infant feeding in the subsequent WHO guidelines of 2006 and 2010 reflect successive updates based on scientific evidence on HIV and infant feeding (WHO, 2007 (WHO, , 2010 (WHO, 2010 (WHO, , 2013 (WHO, , 2015 . In the 2000 guidelines, EBF was recommended within the first few months postpartum (number of months not specified), followed by "abrupt weaning" (WHO, 2007) . In both the 2000 and 2006 guidelines the conditions necessary for the practice of EFF were referred to as "Acceptable", Feasible, "Affordable", "Sustainable" and "Safe" (AFASS), but the terms not clearly defined (WHO, 2007 (WHO, , 2010 . The 2010 guidelines made the "AFASS" criteria clear by defining them in terms of family support, sufficient formula supply, hygienic preparation, and access to safe water and healthcare services. The 2010 guidelines also de-emphasized AFASS, and touted EBF as the single best infant feeding option for low-resource settings (WHO, 2010) . While appropriate, the significantly changing content at relatively short intervals between WHO guidelines afforded little time for country-wide Implementation in resource-limited SSA countries. This included time for changing the previous guideline practices and updating training for health workers. Since the scientific rationale behind these updates are often not eloquently explained to HCWs during training (Shayo et al., 2014) , some HCWs were reluctant to change counselling messages either because they did not feel comfortable with the new guidelines or were concerned about losing the women"s" trust (Chinkonde et al., 2010; Koricho et al., 2010) .
Content of healthcare worker-provided infant feeding counselling
Studies have shown that HCWs are likely to give adapted messages based on what they believe to be the best feeding choice for mothers (Tijou-Traore et al., 2009; Wachira et al., 2009; Madiba et al., 2013) . For example, some studies have found that EFF was suggested for women of high socio-economic status while EBF was recommended for mothers of low socio-economic status (Koricho et al., 2010; Chinkonde et al., 2012) . Research in South Africa and Tanzania also highlight that HCWs were concerned that EBF would be challenging for women they perceived as undernourished (Buskens et al., 2007; Leshabari et al., 2007) . Furthermore, in Uganda and Tanzania, HCWs did not advocate EBF for 6 months since they believed the practice was unfeasible for many women who would be leaving their infants at home with caregivers when they resumed work in early postpartum (Leshabari et al., 2006 (Leshabari et al., , 2007 Fadnes et al., 2010) . Additionally, in Tanzania and Kenya, HCWs advised mothers to practice EBF for only the first 2-3 months postpartum believing that such instructions would keep mothers away from practicing mixed feeding (Leshabari et al., 2006; Wachira et al., 2009) . In Ethiopia and Tanzania, HCWs encouraged mothers to choose EFF to prevent MTCT (Koricho et al., 2010) .
Message delivery style: Counselling versus instruction on infant feeding
The norm in most developing country healthcare settings is for HCWs to give instructional advice to women, therefore counselling is perceived as a new and challenging concept for both mothers and HCWs (Leshabari et al., 2007) . In addition, counselling requires specialised skills and more time for HCW-mother interaction that is difficult to accommodate in healthcare centres that are often understaffed (Chopra et al., 2009; Chinkonde et al., 2010; Fadnes et al., 2010) . A number of studies have found that HCWs in Tanzania, Zambia, Cameroon and Burkina Faso, recommended or simply instructed mothers to practice EFF (Fadnes et al., 2009; Tijou-Traore et al., 2009; Chisenga et al., 2011) . A study in Kenya, Malawi and Zambia found that HCW training on infant feeding in PMTCT was biased against breastfeeding (Chopra et al., 2009) . Furthermore, insufficient training of HCWs and a lack of reference materials lead to suboptimal delivery of infant feeding counselling with non-standardized messages (Chinkonde et al., 2010; Fadnes et al., 2010 ).
Mixed messages on infant feeding
Infant feeding guidelines are often complicated for HCWs to understand, so it is expected to be even more confusing for laywomen who may have little formal education. For example, HIV-positive women were informed that breastfeeding is a mode of MTCT, while EBF is a means of prevention, without a clear explanation on the exact risk of transmission through breastfeeding with and without ARVs (Tijou- Traore et al., 2009; Fadnes et al., 2010; Ostergaard et al., 2010) . In South Africa, HIV-positive mothers believed breastfeeding and formula feeding could complement one another after observing posters illustrating both breastfeeding and bottle-feeding within the same hospital (Doherty et al., 2006a) . In addition, the timing for infant feeding counselling should be considered carefully and not given for example at the time of a new HIV diagnosis (Doherty et al., 2006a; Leshabari et al., 2006) . Furthermore, mothers may receive inconsistent information or advice on infant feeding practices from various HCWs in different departments within the same health facility (Doherty et al., 2006a; Chisenga et al., 2011; Chinkonde et al., 2012; Madiba et al., 2013) .
Healthcare workers' influence on mothers' choice of infant feeding
Counselling sessions with HCWs are recognised as the primary platforms for mothers to obtain HIV-related information and infant feeding recommendations (Doherty et al., 2006a; Maman et al., 2012) . Therefore, HCWs can have a significant influence on mothers" initial feeding choice and practice (Chisenga et al., 2011; Kafulafula et al., 2014) . However, studies have found that a significant number of HCWs, including those with relevant training, presented the possibility of MTCT through breastfeeding as a certainty and not a risk, resulting in infant feeding counselling that downplayed EBF (Buskens et al., 2007; Chopra et al., 2009; Kafulafula et al., 2014) . The overestimation of breastfeeding-related postnatal MTCT risk by HCWs in several SSA countries either discouraged mothers from practicing EBF, or encouraged them to switch from EBF to EFF in the early postpartum period (Doherty et al., 2006b ; Koricho et al., 2010; 
Feeding method WHO definition
Exclusive breast feeding (EBF)
Means an infant receives no other food or drink, not even water, other than breast milk (which can include expressed breast milk), with the exception of drops or syrups consisting of vitamins, mineral supplements or medicines.
Exclusive formula feeding (EFF)
Involves the use of commercial infant formula that is formulated industrially in accordance with applicable Codex Alimentarius standards to satisfy the nutritional requirements of infants during the first months of life up to the introduction of complementary foods.
Mixed feeding
Refers to breastfeeding with the addition of fluids, solid foods and/or non-human milks such as formula.
Reproduced from WHO 2008 HIV Transmission through Breastfeeding: A Review of Available Evidence 2007 Update. Maman et al., 2012) . In Tanzania, except for HCWs that had prior training in HIV and infant feeding policy, all counsellors were in favor of EFF for HIV-exposed infants (Leshabari et al., 2007) . Poor-quality infant feeding counselling could result in inappropriate feeding choices among mothers leading to a significantly increased risk of postnatal transmission and infant mortality (Doherty et al., 2007) .
Theme 2: Cultural norms
Mixed feeding and influence from family members
A woman"s informed choice is not the only factor for successful infant feeding practice in SSA, as male partners and other family members will often weigh in with their own views on what is acceptable or not (Tijou- Traore et al., 2009; Cames et al., 2010; Marembo et al., 2014) . A majority of women choose EBF over EFF because of the culturally acceptable norm of breastfeeding, and for mother-infant bonding (Buskens et al., 2007; Hofmann et al., 2009) . Nonetheless, adhering to EBF is challenging for many women. Although breastfeeding is a highly valued practice, mixed feeding (see definitions in Table 1 ), is the norm in most of SSA (Tijou- Traore et al., 2009; Chinkonde et al., 2010; Fadnes et al., 2010) . It is therefore not surprising to find that women are often strongly encouraged and even pressurised by family members to follow this practice (Koricho et al., 2010; Madiba et al., 2013; Mataya et al., 2013) . In South Africa, 80% of mothers practicing EBF resorted to mixed feeding within the first month postpartum as a consequence of family pressure (Doherty et al., 2006a) . Likewise, in Cameroon and Burkina Faso, social pressure made women who initiated EBF, resort to mixed feeding early postpartum . Similarly in Nigeria, pressure from family members accounted for mixed feeding among 43% of 42 women surveyed (Lawani et al., 2014) . Social pressure to mix-feed may extend beyond family.
In Zambia, Chisenga et al. (2011) reported that out of 20 HIV-positive mothers interviewed, 6 (a third) admitted that relatives and neighbors influenced their feeding practices with suggestions that were in contradiction to recommendations from health facilities. Ultimately, mothers who were able to adhere to EBF despite societal pressures either did not fully disclose their EBF practice or developed plausible explanations for not practicing mixed feeding (Tijou- Traore et al., 2009; Madiba et al., 2013; Mataya et al., 2013) .
Influence of grandmothers and other matriarchs
Grandmothers and other matriarchs have a strong influence on infant feeding in SSA (Buskens et al., 2007; Cames et al., 2010) . Unfortunately, matriarchal advice on mixed feeding is usually given without the awareness of HIV infection and the risk of MTCT (Hofmann et al., 2009; Maru et al., 2009 ). As such, women living with their mothers or mothers-in-law are more likely to mix feed (Doherty et al., 2006a; Falnes et al., 2011) . Factors that help mothers resist mixed feeding advice include disclosing HIV status to partners and mothers-in-law, attending peer support groups, and living in urban areas away from matriarchs (Ostergaard et al., 2010; Falnes et al., 2011; Mataya et al., 2013; ) .
Mother-infant separation and other cultural beliefs
In situations where individuals other than mothers care for infants, feeding tends to include cow"s milk, formula milk or traditionally-prepared liquids (Burke, 2004; Doherty et al., 2006b; Webb-Girard et al., 2012) . In Malawi, it was assumed that the infant"s consumption of a traditional concoction (kachasu) would kill the HIV virus and render mixed feeding a safe practice (Mataya et al., 2013) . In South Africa and Malawi, mother-infant separation for a substantial amount of time during the day was believed to make breast milk poisonous and unfit for infant consumption (Buskens et al., 2007; Mataya et al., 2013) . Thus to prevent the child from falling "ill," breastfeeding was either suspended until the following morning or the "poisonous" milk had to be expelled from the breast first (Buskens et al., 2007; Mataya et al., 2013) .
Theme 3: Socioeconomic vulnerability
Effect of financial dependence
A number of studies have found that women who were financially dependent on a family member were more likely to practice mixed feeding Cames et al., 2010) . Other studies have in the same light reported that women who were financially independent, living within a nuclear family setting or supported by an HIV-positive partner were more likely to exclusively breastfeed (Doherty et al., 2006b; Desclaux et al., 2009; Ostergaard et al., 2010; Mataya et al., 2013) .
Effect of non-disclosure of HIV status
Financial vulnerability can result in nondisclosure of HIV status due to fear of stigma and losing social and/or financial support (Hofmann et al., 2009; Fadnes et al., 2010) . In a setting of non-disclosure, the practice of EBF would be a greater challenge and perhaps nonnegotiable (Ostergaard et al., 2010) . This is even more challenging in societies where EBF is known to be a recommended feeding practice for HIV-positive mothers (Thairu et al., 2005; Buskens et al., 2007) . Conversely, HIV status disclosure to a partner and/or family members gave women the needed support to practice EBF, whilst non-disclosure was associated with the practice of mixed feeding within 6 months postpartum (Fadnes et al., 2010; Marembo et al., 2014; Onono et al., 2014) .
Theme 4: Maternal health
Maternal health, food insecurity and insufficient breast milk syndrome
A number of studies suggest that women may resort to mixed feeding when they have concerns about insufficient breast milk, or if they perceive practicing EBF to be detrimental to their own health (Kimani-Murage et al., 2011; Ostergaard et al., 2010; Webb-Girard et al., 2012) . Women who were food secure were more confident in their breast milk production, and were more likely to adhere to EBF than food-insecure women (Ostergaard et al., 2010; Webb-Girard et al., 2012; Mataya et al., 2013) .
In Malawi, some women believed practicing EBF would improve their own feeding and health status, while other women believed EBF would be detrimental to an HIV-positive mothers" health (Kafulafula et al., 2014) . In Nigeria, participants in one study believed that HIV-positive mothers might be too ill to breastfeed exclusively (Abiona et al., 2006) . Studies from South Africa, Malawi and Kenya, also suggest that many women will practice mixed feeding with solids or semi-solid foods because they do not consider breast milk to be food and therefore question its nutritional value (Buskens et al., 2007; Wachira et al., 2009; Mataya et al., 2013) . Furthermore, mixed feeding is adopted in some instances when colic is associated with hunger and inadequate breast milk (Thairu et al., 2005; Webb-Girard et al., 2012; Madiba et al., 2013) . In some parts of Nigeria and Uganda however, breast milk is considered food, however water is considered a necessary supplement (Abiona et al., 2006; Fadnes et al., 2010) . There were similar findings in Kenya where water is considered as "necessary for life" (Webb-Girard et al., 2012).
Theme 5: Maternal knowledge on infant feeding practices
Mothers' perception of vertical transmission through breastfeeding
Overestimation of MTCT risk through breastfeeding in HCW-provided counselling may influence women to choose EFF over EBF (Kafulafula et al., 2014; Koricho et al., 2010) . Women who chose EFF or switched from EBF to EFF early postpartum expressed the desire to protect their infants from HIV infection as paramount to their decision (Thairu et al., 2005; Doherty et al., 2006b; Maman et al., 2012; ) . Studies from South Africa, Burkina Faso, Cameroon, and Ethiopia all reveal that in the context of formula availability and prior knowledge of EFF as a feeding option, mothers preferred EFF due to fear of infecting their infants with HIV (de Paoli et al., 2002; Hofmann et al., 2009; Koricho et al., 2010) . When mothers perceive their breast milk as "poisonous" due to HIV infection, they wean their infants early postpartum, believing that such a practice would minimize infant exposure to HIV (Thairu et al., 2005; Koricho et al., 2010; Maman et al., 2012) . However, a study from Nigeria revealed a contrary finding: mothers chose EFF not for fear of HIV transmission, but because of the desire to be identified among the upper socio-economic class who could afford infant formula (Abiona et al., 2006) .
Mothers' experience and their knowledge and perception of exclusive breastfeeding
Mothers who practice mixed feeding and subsequently have an HIV-positive child tend to practice EBF with subsequent infants (Ostergaard et al., 2010; Chinkonde et al., 2012; Maman et al., 2012) . On the other hand, previous experience with breastfeeding, being knowledgeable about the nutritional benefits of breast milk, and associating infant mortality with formula feeding influenced mothers to choose EBF (Thairu et al., 2005; Hofmann et al., 2009; Tijou-Traore et al., 2009) . Mothers with a clear understanding on how EBF may reduce postnatal transmission were more willing to choose and adhere to the practice compared to mothers who did not have such privileged knowledge (Thairu et al., 2005; Kafulafula et al., 2014; Mataya et al., 2013) . On the contrary, in Zambia, even though mothers understood the dangers of mixed feeding, they found it difficult to avoid the practice (Chisenga et al., 2011) . Similarly, in rural settings of Namibia, Swaziland and South Africa, the lack of pre-existing cultural norms for EBF made its practice for 6 months difficult to accept and sustain (Buskens et al., 2007) .
DISCUSSION
This review sheds light on the complexities of EBF as an infant feeding choice and practice against the backdrop of socio-economic context cultural norms and biases and HCW beliefs, skills and knowledge. HIV-positive women have to navigate and/or overcome their own lack of knowledge, MTCT concerns, socioeconomic vulnerability, societal and family pressures, and vague, contradictory or biased healthcare worker messages to make the best and most feasible feeding choice for their infants. The pressure to practice EFF or mixed feeding where ART is available is particularly inappropriate for the many African women who cannot afford sustained EFF nor the negative outcomes of mixed feeding. Women in SSA will often practice a particular feeding method in an attempt to conceal their HIV status to avoid stigma, family conflict or the loss of socioeconomic family support. This suggests that any future interventions should consider working with grandmothers, mothers-inlaw, other influential matriarchs and household/ community members to ensure that women are supported to practice the safest feeding method with or without HIV infection (Alder et al., 2004; Susin, 2005) . As illustrated by Sibeko et al, (2009) , it will also be important to encourage mothers to disclose their HIV-status to partners and family members so as to gain support on the safest feeding practice. Self-stigma or the fear of community stigma that often leads to non-disclosure of HIV has to be tackled from a community perspective, making sure to engage people living with HIV (PLHIV) in the sensitization process. Participation in PLHIV-friendly support groups can help women to cope with stigma and external pressure when making and sustaining appropriate infant feeding choices, particularly EBF.
Regardless of the risk of HIV through breastfeeding, it is still a well-entrenched infant feeding practice in SSA and guidelines on infant feeding will have to continue to take this into consideration.
However, since breastfeeding is largely practiced within the context of mixed feeding, SSA continues to have challenges especially where much-needed ARVs to mitigate the MTCT risk may not be consistently available. The single most critical action is therefore to ensure that there are consistent supplies of ARVs for maximal, sustained coverage to HIV-infected women of childbearing age, whether non-pregnant, pregnant, or breastfeeding. Second most important is to ensure that the rationale for infant feeding recommendations is explained to HCWs in training as well as to HIV-positive women in counselling sessions. Third, community-level education and sensitization, ideally involving PLHIV, community leaders and matriarchs, should be done on a continuous basis for sensitization, and to render living with HIV, and EBF as a feeding choice less stigmatizing.
STRENGTHS AND LIMITATIONS
The major limitation of this review is that the majority of articles included were qualitative studies with small sample sizes (ranging from 10 to 80), using purposeful sampling as the main participant selection strategy.
Despite the fact that in most of the studies, HIV-positive women were recruited from PMTCT programs, this review could not evaluate the exact infant feeding counselling delivery and content. It is highly likely that the counselling content varied significantly among studies even within the same country (Doherty et al., 2006b ). This review initially intended to select articles that exclusively focused on HIV-positive women so as to explore issues experienced only by this target population; however the number of articles was few. Nine (9) of the articles identified included participants who were HIVnegative or of unknown HIV status. Studies including participants whose HIV status was negative or unknown were included because of the paucity of literature limited to HIV-positive women only.
RECOMMENDATIONS
For Ministries of Health and PMTCT implementing partners:
1. Disseminate community-wide messages on infant feeding and stigma reduction, ideally facilitated by sensitized community gatekeepers, traditional leaders, and peer PLHIV counsellors, to reinforce appropriate infant feeding guidelines Ensure that HCWs receive structured training on counselling skills with standardized messages on quantified risk of postnatal transmission of HIV through breastfeeding. 2. Ensure that HCWs encourage and support all women to breastfeed regardless of HIV status.
For healthcare facilities, baby-friendly initiative programs and community-based organizations:
1. Encourage HIV-positive mothers to join HIV mother support groups, to gain the confidence to overcome external pressures to practice inappropriate infant feeding. 2. Educate women on maintaining a healthy diet using cheap local ingredients so that mothers can sustain EBF and minimize the "insufficient breast milk" syndrome.
For researchers and research funding sponsors:
1. Geographically research into determinants of infant feeding choice in the context of HIV, and to include more studies at specific country and district level. 2. Increase both qualitative and quantitative research studies with larger samples to identify infant feeding decisions and strategies in women with HIV. 3. More up-to-date research into the topic of infant feeding, especially in an era where Option B+ is steadily being adopted and implemented by SSA countries.
